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Radiation-induced arteritis is a described rare complication of radiotherapy, particularly in patients with cancer. We
report bilateral radiation-induced arteritis leading to stenoses in the external iliac arteries, which was treated with primary
percutaneous arterial stenting, and review the current literature on the topic. ( J Vasc Surg 2004;40:1028-31.)Radiation-induced arteritis is a rare but well-
recognized complication of radiotherapy. A few years
after the discovery of the X ray, Gassman1 first noted the
phenomenon of intimal thickening and vascular changes
leading to a narrowed vascular lumen. Radiation-in-
duced arteritis has since been described in numerous
large vessels.2,3 The lesion is often indistinguishable
from atherosclerosis; however, localization and confine-
ment to an area previously irradiated, with lack of similar
lesions elsewhere, favors radiation as the cause.4 Al-
though radiation-induced arteritis in the large vessels is a
rare complication of radiotherapy, it may become more
common as a result of the increasing use of radiotherapy
and increasing duration of survival in patients with can-
cer. We present a case report of bilateral radiation-
induced arteritis leading to stenoses in the external iliac
arteries, which was treated with primary percutaneous
arterial stenting.
CASE REPORT
A 68-year-old woman with multiple cardiac risk factors, in-
cluding hypertension, type II diabetes mellitus, hyperlipidemia,
and a history of smoking, initially went to her cardiologist com-
plaining of symptoms of exercise-induced angina. Coronary an-
giography revealed significant disease in the mid–left anterior
descending artery, which was subsequently treated with percuta-
neous transluminal coronary angioplasty with stenting. Because of
difficulty in advancing the catheter through the left iliofemoral
system and no palpable right common femoral pulse, the patient
was referred for vascular surgery consultation. The patient re-
ported that she had been experiencing worsening fatigue and
cramping pains in her thighs over the past 2 years, but attributed
these symptoms to heart disease. Further review of the patient’s
history revealed that she had received 46 Gy of radiation in 23
fractions to the entire pelvis for management of endometrial ade-
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1028nocarcinoma 12 years earlier. Additional testing revealed ankle-
brachial index pressure of 56% and 58%, respectively, on the right
and left sides, with Doppler waveforms suggestive of bilateral iliac
artery occlusion.
Subsequently, iliofemoral angiography was performed, which
revealed 90% stenosis in the right external iliac artery and 80%
stenosis in the left external iliac artery. Based on the angiographic
appearance of the lesions during angiography, radiation injury to
the arteries was suspected. The patient subsequently underwent
iliac angiography with ultrasound-guided right common femoral
artery access (Fig 1). After identification of the areas of stenoses,
the stenosis involving the right external iliac artery was primarily
stented with a premounted balloon-expandable stainless steel stent
(Express LD, Boston Scientific) measuring 7 mm  57 mm. To
sufficiently expand the stent the balloon catheter required inflation
to 18 atm. Subsequently the left common iliac artery was selected,
and a 7-mm  57-mm Express LD stent was deployed within the
left external iliac artery. A high inflation pressure of 18 atmwas also
required to fully expand this stent. At the nominal manufacturer
recommended inflation pressure of 8 atm, both stents were only
partially expanded (Fig 2). A completion angiogram was obtained.
Pressure was measured across each stented region, but no systolic
pressure gradient was identified (Fig 3, A and B).
Noninvasive testing 6months after intervention demonstrated
ankle-brachial pressure of 86% and 119%, respectively, on the right
and left sides. Doppler ultrasound scans failed to show any evi-
dence of significant stenosis in either iliac or common femoral
artery. It is worth noting, however, that 6-month follow-upmay be
brief, inasmuch as the patient is still at risk for recurrent stenoses.
DISCUSSION
The pathogenesis of radiation-induced arteriopathy is
not clearly known, although experimental and histopatho-
logic studies have shown several changes in the arteries.
These changes include fibrosis of the internal elastic mem-
brane, injury to the vasa vasorum, and ischemic necrosis of
the vessel wall, periarterial fibrosis, and hyalinization and
thickening of the vessel wall with fibrin deposition.5-7 Such
changes may lead to a reduction in vessel diameter as a
result of vessel wall thickening, and may progress to occlu-
sion of the vessel or predispose to thrombus formation,
ulceration, and distal embolization. The dose of radiation
reported in the literature to be associated with this unique
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specifically mentioned for the iliac and femoral arteries.2
Treatment of radiation-induced arteritis has not been
extensively studied, likely because of the scarcity of cases.
The basic treatment options described in the literature
include medical therapy, anatomic revascularization, ex-
traanatomic bypass, percutaneous transluminal angioplasty
(PTA; Table), and stenting (balloon-expandable and self-
expanding stents). 8-12 Some authors believe that PTAmay
be the method of choice, particularly when irradiation has
resulted in extensive perivascular fibrosis and vascular fra-
gility around the area of occlusion.13
In this case we elected to primarily stent the areas of
stenosis, because of concern for elastic recoil related to
perivascular fibrosis. Another concern was possible flow-
limiting dissection after angioplasty,6 which, although it
also may occur after balloon-expandable stenting, is more
common after angioplasty. Furthermore, as Melliere et al7
point out, angioplasty alone is more suitable for short
occlusions, whereas this case involved relatively long seg-
ments of arterial disease. For these reasons primary stenting
was chosen as the therapy of choice, rather than PTA alone.
Fig 1. Iliac angiogram illustrates severe bilateral stenoses of ex-
ternal iliac arteries, with stenoses and occlusions of internal iliac
artery branches bilaterally. Vascular disease is confined to the pelvic
vessels symmetrically, which suggests an area of previous irradia-
tion.The high inflation pressures required to adequately inflateboth stents highlights the potential problem associated
with perivascular fibrosis in radiation-induced arteritis.
We also elected to use balloon-expandable stents,
which have higher radial strength than self-expanding
stents do. Given the high inflation pressures required,
self-expanding stents may not have remained fully ex-
panded after placement. In addition, potential elastic recoil
from perivascular fibrosis of the vessels may have resulted
in compression of the self-expanding stents after the
procedure. For these reasons it was thought that balloon-
expandable stents would be the safer choice. We acknowl-
edge, however, that, although we believe the use of
balloon-expandable stents is the optimal approach in this
situation, other approaches have been attempted with suc-
Fig 2. A, Selective right common iliac arteriogram demonstrates
stenosis of the right external iliac artery and divisions of the internal
iliac artery within a defined area, consistent with radiation-induced
arteritis. B, Selected right common iliac arteriogram obtained
during balloon dilation of the premounted balloon-expandable
stent. Pressure of 18 atm was required to dilate the waist seen.
C, Selective left common iliac arteriogram demonstrates stenosis of
left external and internal iliac arteries. D, Selected left common
iliac arteriogram obtained during balloon dilation of the pre-
mounted balloon expandable stent. Pressure of 18 atm was re-
quired to dilate the waist seen.cess.8-12
findi
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The vascular disease of radiation-induced arteritis
differs from that in atherosclerotic disease. The necessity
to use high inflation pressures does not necessarily infer
that the stenosis is prone to elastic recoil; calcific arterial
lesions may require high pressure, yet may not be prone
to recoil. In the present case presented the stenosis was
postulated to be due to radiation-induced arteritis, a
lesion prone to elastic recoil. Therefore high inflation
pressure was used to expand metallic stents and thereby
avert surgical bypass. This case suggests that primary
percutaneous arterial stenting with balloon-expandable
stents is a therapeutic option for stenoses secondary to
radiation-induced arteritis.
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CORRECTION
In: “Perforator vein incompetence in chronic venous disease: A multivariate regression analysis model” (Delis
KT. J Vasc Surg 2004;40:626-33).
In Table I, p. 627, in the section entitled “Perforator number,” the subheading for column 4 in the far right of the
page is incorrect. The correct subheading is 4.
In Tables II, p. 628, V, p. 630, and VII, p. 631, the heading for column t is incorrect. The correct heading is t-ratio.
In the acknowledgment, Dr Elena Kulinskaya’s name is misspelled. The correct acknowledgment follows: I thank Dr
Elena Kulinskaya, PhD, Department of Epidemiology and Biostatistics, Imperial College, London, for the insightful
comments she offered me in the effort to optimize the regression models.
